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(54) POSITIVE TYPE PHOTORESIST COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type photoresist composition which has an 
improved effect on a margin for exposure (particularly a margin for the exposure of isolated 
lines) in the production of a semiconductor device, that is, which is less liable to cause a 
change of the line width of isolated lines when light exposure is varied. 
SOLUTION: The positive type pbotoresist composition contains (A) a sulfonic acid generating 
compound represented by a specified structure and (B) an acid decomposable resin 
containing at least specified silicon-containing repeating units or repeating units with a 
specified structure and having solubility to an alkali developing solution increased by the 
action of the acid. 
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■rTV-F, y/^yty*i/x-h, y^b'^yF 
y^x-F. y;Fb'?y F yxxTF— F^>y;Hi 
^yagwexxx^. tf'J^i'X^yy^b'^y 
ty^i— F. if 1 J «i/xf i/yy/Ph'i' yt / a- 
;i/$x-K ^y^^xf-uyy/t-b'^y^yxxr 
i^-f. ^y^^x^-uyy/i/b'^yhy^-ux- 
jKy^yxf-i^yy^b'^yhyxxTU— F^ 
20 eo^y^^x^-^yy^b'^yflilljSSxxx^Hli^ 

T.MSO. 0 0 1fi4%~2MM%. IXliO. 

oiMa%~isa%-c*^. ^tL^^MStBPjti* 
»tl.c:fct>-c#5. 

[0150] * F V'JX hffitLWZ 

30 mizm-mm^i&m^hit^m^ii^-thz 

fc* { T#S. 

[0151] *^Hg«^<Oj: ofttfim? * h\si?A F 
^IDW±0. 4-1. 5Atm*5iff^ L^. ±Sffl«!|ftSr 

isv^v/zmcisv^ywm ±^b^-. n-? 

<-^^ffv^®-T5^fctJ:i5^«F^^ 
^hA^-y^ltms. iiTS3t3KfcL 
40 TJi. »i L<(±2 5 0 nmJJlT. <t Off* L<«2 2 
OnmJaT^S^SI^T'&S. AfWftWi. Kr 
FX^-71^— if— ( 24 8nm) . ArFXdf^Vl^ 
-if- ( 1 9 3 nm) . F2X^->-V^-if- (15 7 
nm) . X8L m^-^mtmfhtl. iBftArFX 
dfv'-T'U-if- ( 1 9 3nm) tfftt 
[0152] *jW)^«S»if^7 * FPi^ 

xMiSWiiSt LTti. Tka^-tFyyA. 
<b&y7A. ^H-Fy7A. ^-fif-fFy^A. 

50 xf-;ursy. n-rDt^TSyfwl-rsyi. 



(40) 



77 



h. io 

[0153] *WR<r)Xi^.7 * V Wx bW&mz i 
6 l^'X h£ 2MV : JX hCOlMUiSX h i; LX^Mt 
JJgl^xbv\^-y£filgvx?fcLTTe 

co^mrn^f-fmmsTyx^izx ax yfy» 

<TO±JIl^xM±Kirr7XvC:att.g>+ 

m^mryx^mmnMu^x hco~>v n 

^ x-y^-y^s. m/^-^y^mz^m^th 

yrmmt) «i o~~ioobizfck$<miztwx' 20 
mzx&w-ymtfVjmtzts^xit. t-r. «jdx» 

m'Ma<?>7*}-l<>i''ZhX'£<. tztttt. 7 : JV 4)V 
*- «J yttSO i RS/'J-X feS^ttSP F I S^U 

-xcr>&i/*)-xzmc?h zttfx-zh. z^mm 
fr?m<mmi. zti^m^msmzmm^. %t> 
timmxv>3-hm. xr^immiz^mm- 30 
hztiz£<oft*frti&. &we. tmmmft^f-mn 

6 1 Jf ±fc. #3MJ3<7);K i«7 * S/x h ffi^iftfiOK 

ixtzim^Jx Y\m\z>^-vm&-WzVsZiih 

i>K Zcty&lWRUt LX. £-fSS2Jf. -r^rt>*>±««0 

7 * b l^'X bafiE^Mtcv^-yjg^JiH?:^ 
3. ^tcjEtTVX^fc-tfrSrfif&vv dc9VX:?£ 
JlLTSx^A^F-HlgtjSIH-ft Z b iz X 0 . 40 

7/i-# 'J*^?gTS«iLT^-^-y^«-ri.. 

[0155] &V^-C\ SS2apgfc LT^-flgiftfrflgcOX 
amwv-vk -?X7 1 LXf83&7yX~?X. yf-y^ 
&tl. Z<r)&m7yX-?x. v^yy^z^h^m^^ 

m^>x. yi-y^t. ts^^hxy^y r&mzxm 
«<ox >y f-y ^Mxcmjmzn^htih v ax v w> 
mm(omzmmti&77X-?Tvi'y7b$.'>t:<m so 
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-<r>ffliX'bh. zcommt. mummmry x-?x 
yi-y^mm. ^fiytmryx^-v+yrmwizx 

0. KimtfX. •?*2hlbx. v*yyi!XbLXm&i: 

mixmm-&zbwx-z&. z<t>wjxy 

W-yivx? bLXmRcoMTtitfTKfrtl&V. JD 
I^fcLTJixy\-y^x>y^y7". ^75X-7i.yf 
yf, -f^yb'-Ax/f-y^coK^-fxyf-y^a 

[0156] immWX M8£1ftf 2mWk\sisX V 
miz£ &x -y f-y^a«. l^'x hB<?)iM»fR:J: 

-5T^y-ts. ^toi/^'xh^iosaimt^iaww 
mkft=Fttm>mtmmiz x ->xmzth z t 

h . i<o*a«^fffl<iffK«7 =r M^i^*x h-cs> 
0. ±IE7*hx.y^y^a#t:fc^r^^ 

T^Xvx-yf-y^cosratiO. ^^ffifflfac: 
[0 157] 

[ses&Mi mr. ^mizmimizx^xmiz&imiz 
mitzw. *mi\mTv>m&mizmfezti2>i>nx' 

[oi58]^0!ii mm ( i ) <o£tfi) 

^y29. ig5rsagTHF2oomitsni.. -ec:^ 
4-v'y^r5ytyvyi i. 2g£8sanU:. R 
isjssro-cfc^aiu^ -eci^r^'j/ng^ouKi 
4 . o g & i nmwrsTF Lfe . %jm£m.i&izm l 
%tft>zt>tz5imBimz-£ti. zumzmETimL 

Jt^. i/Vil?)VijyK9u-?yyy7 4-\,Z±*)T9 

ijiz-ht/^-^t. cicor^'ji'-htyv-i 
7 . 3 g ^ ^ 'J;H!7/-?yf^ixf^ li.i 
g b . - 9 0 6 3 7^tiea^*«T'^jStA: 

^??y/H^An^'/?7?hyi^H8. 8g 
JTHF/DMAc (4/1) tC^fl??*. E»^3 5 
%^^?g?:^LJt. ^ix2:=-5n75X3tcfta^, 
M*^T6 0°acSniiL3t. RlEiae^^L^fci 
6T-«M^ (») SII^JV- 6 OS- 1 WXMxM. 

HFX'2mizmiLtzm. ^^^y+tSAt. 

®MLx®m ( i ) ne>tiJz®m < 1 ) ^ 
^*«GPcai^c7)^. ^yxf-w-ySrS^yT- 

LTMS^T'l 2 6 0 Otfc^t. ±IBt l^« ! 5r 
^TST. fflB§ ( 2 ) ~ ( 7 ) UEfflfli ( 1 ) ~ 

( 7 ) ^m^L^^tvYcMbmsL^-mt^mi 

[0 159] 
[^6 2] 
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79 80 



*®< 1 > / &_ I _J3_ 

C7 




co 2 -(CH 2 ) 2 -si<a(CH s )i s -J^ cty»«3H 




CM lb MOO 



C02-(CH^a(CH^s -y-A CHjCHaOCHj 
fflffi(5) «. 




[0 16 0] * * [ffc6 3] 



" B< " _J EL -laJX- 



COa-tCH^-SpKCHato 




>5° 



Hv19400 



RwlUOO 



C02-(CH2) 2 Si(CH3)3 -4 — i CHzCH^OC^s 



£j£$2 ($flg(8)<0£j£) 354. Og£lB^jWTWFL£. »S?fit£gi3fcML 

MJX ( \-VX+)Vi/*)!V) -2-t Fo*S/x*/l^ &#£3<oC5B«iiKJ&*-ti*:. KJ£iS£«ffiTi®l8L 
7V29. lgSrSagTHF2 0 0mHCjn^. ^'J*y^5A^DV -f-CJ: *)T9 

4-vV^7SytU^>l 1. 2g£8aiDU:. £ UU-h*/v-Sr#fc. ZOTfVU-htSl-l 
jSSS^OXIt^aiL^ tZ^TrVtUmraV Kl*50 7. 3gfc, !HfS¥9-9 06 37^fciB®^)*ffi-C^ 



81 



£THFt;:Jg8?§-l2\ W&tt4 0%<mm:^l>K. 

sftLfc. m^im$iLtztzb-mmm («> m 

R*BS^Bj2:THF-e2fgt#S?L 

«& (8) 
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#£ft£8H(8)<o^»iGPcag£<9ife 

6 0 0T'$>oJt„ 

[0161] JJEfcH«ft*«t«Ui ( 9 ) - ( 1 4 ) 
±SHMS (8 ) ~ ( 1 4 ) <0#l£9jgUfi{i?> 

[0162] 
[ft6 4j 



I 

COj-fCHjfeSiCSKCHsJah 



ttfi (9) 

COj-fCHda-SitCHaJs 



N»16B0O 




H»10300 



C02"(CH2)2-Si(Si(CHa)3)3 cr*o^o 



Mw9300 



«K < 1 1 ) 



COz-tCHala-SitSitCHaJaJa 




6*§g (1 2) 



Hw135D0 



1 co 2 



C0 2 -(CH2) 2 -Si(Si(CH3)3)3 



<po z 

COaCHgCH^OH 



Hw16600 



[0163] 



(43) 



83 

mm (1 3) 
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C0 2 -(CHda-Sl(CHs)s f° a 



mm ci 4) 



" 6° 



Nw1550D 



C0 2 -(CH 2 ) 2 -Sl(S){CH3)a)3 



CO, 

COjCHaCHpCHa 



[ o 1 6 4 ] mmm i ~2 sat/it*^ i ~6 

SMIg&fcS'Jl 3 0mg. ffiilttft^l8mg, 
#BfiStt#Jl Omg^L. Ztl^tlW&ft 1 OStJt 
%«OfJ-^T^l-2lc5^aO^»PL^ 0. Ijk 

Hasinas u:. itmmi-6tL 20 

mm 1 ~2 8 k Fffl^SrPS L 

[01 653 mmttxa. 

51 : TofcVi^yn— ^y^f-zl^i— fvPT-bf- 
-h 

52 : 7DtUy/'J 3-;Ry ;H-f ^ 
[0 166)#®*Stt3flk LTfcL 

W-l :^'7r7?F176 (±B*4 (80 
») <7v*J6) 30 
W-2 :^7r'^R08 (^B*^ V* (#0 S) 

W-3 :.-KU>-odf-9->'^l>V-KP-341 (fljlUfc 
¥IM (80 H) 

W-4 : iZVH*;i/3-<f-W J—)V~7 x.— )VX.—flV 
W-5 : ho47>S-3 6 6 ( Yu4*r~i1})\> (80 
S3) 

[0167] mmm.tt&ifat ix. 

1 : DBU ( 1, 8-^T-fb'v^O (5. 4. 0] - 

*40 



* 2 : 4-DMAP (4 - : J^)VT^J tf'J l/V) 
3: TP I (2. 4. 5-MJ7x-;WSr/-;l') 

[0168] (.mmm) y'j3^i;\-cFHi- 

l^s^M Jr^r^y^Sn-^-CDS- 6 5 0£JB^ 
T^ftU 9 01C. 9 Ofr^-? LXmmO . 83j«m 

7itfmt^„ i^±tr±s-cii 
mt^wjxbm^m^ 140T:. 9o#^-?lt 
o. 20 v mcomre^ Ltz* 

[0 16 9] ZoLX'&htUzV lA-JArFl^fy 

Artt'12 0°C, 9 0#ft8RLfc». fh7^f^7y 
t-Wt KnjJ-^lM Vmmi (2. 3 8%) T6 0 

[0 170] CS^-yVD :0. 14jum<9i!tfc7 

t%(^^K&w-vmm,(r)$mm (%) 

[0171] 
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1-3 


SI 
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1 


6 


2 
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1-4 


51 
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2 


5 


3 


3 


X-6 


31 


3 


4 


7 


4 


4 


1-7 


Si 


1 


S 


5 


5 


5 


1-10 


SI 


2 


3 


7 


6 


6 


1-15 


Si 


3 


2 




7 


7 


n-1 


SI 


1 


1 


7 


8 


8 


II-3 


SI 


2 


2 


5 


9 


9 


III-l 


81 


3 


3 


9 


10 


ID 


in— 3 


SI 


1 


4 


5 


11 


11 


III- 10 


SI 


2 


6 


7 


12 


12 


1-29 


SI 


3 


1 


5 


13 


13 


I-2B 


SI 


1 


2 


7 


14 


14 


i-3o/in-3 = 2/1 


SI 


2 


3 


0 


15 


1 


1-4 


61/B2 - 9/1 


3 


1 


<6 


1C 


2 


T-7/PAG7-1 = 5/1 


Sl/32 - 9/1 


1 


2 


5 


17 


3 


1-15 


S1/S2 =9/1 


2 


3 


<5 


IB 


4 


I-29/PAB7-2 =6/1 


S1/S2 = 9/1 


3 


5 


5 


19 


5 


1-3 


S1/B2 =9/1 


1 


1 


<6 


20 


6 


1 1-3 


S1/S2 - 9/1 


2 


2 


<S 



PAS7-1 



PA87-2 



Me ^ Me 
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* [*2] 





««! 




mm 




#« 


(%) 


21 


7 


III-3/PAG6-17 = 5/1 


Sl/52 * 9/1 


a 


3 


5 


22 


8 


1-4 


S1/S2 =9/1 


i 


5 


<6 


23 


9 


I-7/PAC3-18 - B/l 


S1/S2 = 9/1 


2 


1 


5 


24 


10 


I-15/PAG7-2 - 4/1 


S1/S2 =9/1 


3 


2 


5 


25 


11 


1-29 


S1/S2 - 9/1 


1 


3 


<5 


28 


12 


I-3/PAG4-5 = 9/1 


S1/S2 = 9/1 


2 


6 


5 


27 


13 


II-3 


S1/S2 - 9/1 


3 


1 


<5 


28 


14 


IIt-3 


S1/S2 » 9/1 


1 


2 


<5 




1 


PAC3-S 


SI 


2 


3 


50 


Itftfl2 


2 


PAG4-5 


SI 


fcb 




100 




3 


PAG7-1 


SI 






80 




8 


PAG4-5 


SI 


8 


4 


45 




9 


PAG6-13 


SI 




&b 


120 




10 


PAG3-5 


SI 






120 
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(SDInt.Cl.? 

C08L 33/04 
43/04 

G0 3F 7/004 
7/075 

H0 1L 21/027 



503 
51 1 



F I 

C0 8L 33/04 
43/04 

G0 3F 7/004 
7/075 
H01L 21/30 



r*H f (##) 



503A 
51 1 
502R 



(45) 



$#§B2 0 0 1-1 94 7 88 



F?-A(##) 21025 AA00 AA01 AA02 AA09 AA10 
AB08 AB15 AB16 AB17 AC08 
AD03 BE07 BE10 BGOO CC20 
FA03 FA12 FA17 FA41 

4J002 BG071 BG081 BG091 BQ001 
EB116 EV236 EV296 GP03 

4J100 AL08P AL08Q AL26P AL26Q 
AM10P AM10Q BA02Q BA04Q 
BA11Q BA14Q BA15P BA15Q 
BA72P BA72Q BA80P BA80Q 
BC02Q BC04P BC04Q BC08Q 
BC09Q BC129 BC53Q CA01 
CA04 CA05 JA38 



